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Introduction
Let C be an (n, k) code over GF (q) We note that A"'(Z) = 1. In [3,6] we studied properties of codes which, by Lemma l-4 below, are equivalent to support weight distributions; A, in [3, 6] We note that if X E GF(q)", then u+,(f) = wS({X}) = ws({Af ( A E GF(q)}). Hence,
A'"'(Z) + (q -l)A"'(Z) = A(Z) >
the Hamming weight distribution function of C, and
Let B")(Z) be the rth support weight distribution function of the dual code Cl. We have
and, by MacWilliams' identity,
It is natural to ask if there are similar relations between the polynomials B")(Z) and A"'(Z) for r > 1. The goal of this paper is to give such relations. Related results were given in [6] .
Relations between the support weight distributions of a code and its dual
Let G be a generator matrix for C, and for any X E GF(q)k, let p(f), the multiplicity of I, be the number of occurrences of i as a column in G. Then wS(C) = n -p(0). Let p(U) = c ~(2) for any U c_ GF(q)k. PEU First we will give an alternative expression for wS(D), a similar result was given in [4] .
If M is an r x k matrix of rank r, then MG generates an (n, r) subcode D of C, and any (n, r) subcode is obtained in this way. Let U, be the space orthogonal to LetF,={U(U is a subspace of GF(q)k of dimension r}.
Lemma 2. For any r where 0 s r s k, D I-+ U, is a bijection between the set of r-dimensional subspaces of C and the set Fk-r.
In the sequel, we will use the following further notations:
The number of b-dimensional subspaces of an a-dimensional vector space over GF(q) is given by the Gaussian binomial coefficient. Also, we note that falb = 40'.-!';) _ b) ' a Let C'"' be the code generated by G over GF(q"). In [7] we proved the following lemma (in a different notation). An equivalent result was given in [3] . For completeness we include the short proof. We note that if y E 0, then
We further note that if U E F,, then Since { 0 1 U is a subspace of GF(q)k} is a partition of GF(qm)k we get x tzo (-l)tqt(t-')'2 [",j] since (see e.g. [6, Lemma A.11) We can now show by induction that B"'(Z) = 6,. First, B@'(Z) = 1 = PC,.
Next, let m > 0 and suppose that B"'(Z) = /3, for r cm. Then, by the result just proved above, Theorem 1, and the induction hypothesis, (m)@")(Z) = z. [ml&l -z; [ml,@)(Z)
